We use the latest HII galaxy measurements to determine the value of H0 adopting a combination of model-dependent and model-independent method. By constraining five cosmological models, we find that the obtained values of H0 are more consistent with the recent local measurement by Riess et al. 2016 (hereafter R16) at 1σ confidence level, and that these five models prefer a higher best-fit value of H0 than R16's result. To check the correctness of H0 values obtained by model-dependent method, for the first time, we implement the model-independent Gaussian processes (GP) using the HII galaxy measurements. We find that the GP reconstructions also prefer a higher value of H0 than R16's result. Therefore, we conclude that the current HII galaxy measurements support a higher cosmic expansion rate.
I. INTRODUCTION
Determining the Hubble constant (H 0 ) accurately is one of the most important challenges in modern cosmology, since it sets the scale for all cosmological times and distances, and it reveals for human beings the present cosmic expansion rate, the size and age of the universe and the cosmic components. Based on the early determination by Hubble [1] , the value of H 0 was believed to lie in the large range [50, 100] km s −1 Mpc −1 [2] . Utilizing improved control of systematics and different calibration techniques, the first precise value, H 0 = 72 ± 8 km s −1 Mpc −1 [3] , was given by the local measurements from by utilizing the Cepheids in M31 [5] ; Freedman et al. obtained H 0 = 74.3 ± 2.1 km s −1 Mpc −1 by using a midinfrared calibration for the Cepheids [6] . Subsequently, in 2013, H 0 = 67.3 ± 1.2 km s −1 Mpc −1 derived by Planck [7] from the anisotropies of the cosmic microwave background (CMB) gave a strong tension with the local measurement from R11's result at 2.4σ confidence level. In order to resolve or alleviate the tension, several groups carried out the measurements utilizing different techniques and methods: Bennett et al. [8] and Hinshaw et al. [9] gave a 3% determination, i.e., H 0 = 70.0 ± 2.2 km s −1 Mpc −1 by using the nine-year Wilkinson Microwave Anisotropy Probe (WMAP-9) measurements; Spergel et al. [10] found H 0 = 68.0 ± 1.1 km s −1 Mpc −1 by removing the 217 × 217 GHz detector set spectrum used in the Planck analysis; Fiorentino et al. [11] obtained H 0 = 76.0 ± 1.9 km s −1 Mpc −1 by utilizing 8 new classical Cepheids observed in galaxies hosting SNe Ia; Different from the calibration method exhibited by R11, Tammann et al. [12] got a lower value H 0 = 63.7 ± 2.3 km s −1 Mpc −1 by calibrating the SN Ia with the tip of red-giant branch (TRGB); Efstathiou [13] obtained H 0 = 70.6 ± 3.3 km s −1 Mpc −1 by revising the geometric maser distance to NGC 4258 from Humphreys et al. [14] and using this indicator to calibrate the R11's measurements; Rigault et al. [15] gave H 0 = 70.6 ± 2.6 km s −1 Mpc −1 by considering predominately star-forming environments. The medium redshift data can also act as an complementary and effective tool to determine H 0 . Combining them with the high-redshift CMB data, the uncertainties of H 0 can be reduced obviously. By making the best of baryon acoustic oscillations (BAO) data, Cheng et al. [16] found H 0 = 68.0±1.1 km s −1 Mpc −1 for the standard cosmological model. Utilizing the CMB and BAO data and assuming the six-parameter standard cosmology, Bennett et al. [17] got a substantially accurate result H 0 = 69.6 ± 0.7 km s −1 Mpc −1 . Subsequently, using other mid-redshift data including the BAO peak at z = 0.35 [18] , 18 H(z) data points [19] [20] [21] , 11 ages of old high-redshift galaxies [22, 23] and the angular diameter distance data from the Bonamente et al. galaxy cluster sample [24] In light of the higher tension than before between the local and global measurements of H 0 , we use the latest HII galaxy data to determine the Hubble constant here. We find that the H 0 values are more consistent with the R16's result at 1σ confidence level by utilizing a combination of model-dependent and model-independent methods, and that the data prefers a higher underlying value of H 0 than R16's result.
The rest of this paper is outlined as follows. In the next section, we describe the data we use in this analysis. In Sec. 3, we constrain five cosmological models. In Sec. 4, we use the model-independent GP reconstructions to check the correctness of the H 0 values from the model-dependent method. The discussions and conclusions are presented in the final section (we use units 8πG = c = 1).
II. THE HII GALAXY MEASUREMENTS
Our sample consists of 24 Giant Extragalactic HII Regions (GEHR) at redshifts z 0.01 analyzed in [32] , and 107 low-z HII galaxies vividly described in [33] . This compilation also includes 6 high-z star-forming galaxies in the redshift range z ∈ [0.64, 2.33] obtained via the X-Shooter spectrography at the Cassegrain focus of the European Southern Observatory Very Large Telescope (ESO-VLT) [34] . We also add 19 high-z objects-1 from [35] , 6 from [36] and 12 from [37]-into our sample, therefore, we have 25 high-z HII galaxy measurements [38] . In total, our curent sample includes 156 objects which are shown in Table. I In [], the authors has pointed out that, for GEHR and HII galaxies, the L(Hβ) − σ relation can be applied into measuring the distance, and it can be expressed as logL(Hβ) = (5.05 ± 0.097)logσ(Hβ) + (33.11 ± 0.145),
where L(Hβ) and σ(Hβ) denote the Balmer emission line luminosity for these objects and the velocity dispersion of the young star-forming cluster from the measurements of the line width, respectively. Then the corresponding observational distance modulus is shown as µ obs = 2.5logL(Hβ) − 2.5logf (Hβ) − 100.95,
where f (Hβ) is the measured flux in the Hβ line. The theoretical distance modulus µ th for a GEHR or HII galaxy can be written as
The Hubble luminosity distance in a Friedmann-Robertson-Walker (FRW) universe is
where θ denotes the model parameters, H 0 is the Hubble constant, the dimensionless Hubble parameter E(z; θ) = H(z; θ)/H 0 , the present-day cosmic curvature Ω k0 = −K/(a 0 H 2 0 ), and for sinn(x) = sin(x), x, sinh(x), K = 1, 0, −1 , which corresponds to a closed, flat and open universe, respectively.
In order to constrain a specific cosmological model, we adopt the maximal likelihood method and the corresponding χ 2 function to be minimized for the GEHR and HII galaxy data is where σ i and µ obs (z i ) are the 1σ statistical error and the observed value of distance modulus at a given redshift z i for every object, respectively.
III. THE CONSTRAINTS
In this section, for the purpose to explore the values of H 0 , we place constraints on five cosmological models by using the latest HII galaxy measurements.
The Hubble parameter for the spatially flat Λ-cold-dark-matter (ΛCDM) model is
while for the non-flat ΛCDM model it can be expressed as
where Ω m0 and Ω k0 denote dimensionless matter density ratio parameter and the dimensionless curvature density ratio parameter today, respectively. We consider the simplest parameterization of dark energy equation of state (EoS) ω(z) = ω = constant, namely the ωCDM model, and the corresponding Hubble parameter for the spatially flat ωCDM model can be written as
Another interesting model is the so-called decaying vacuum (DV) model, which is based on the a simple assumption about the form of the modified matter expansion rate [39] . The Hubble parameter for the DV model is
where is a small positive constant describing the deviation from the standard matter expansion rate. We also take into account the holographic dark energy (HDE) model inspired by the extraordinary thermodynamics of black holes [40] , and the corresponding Hubble parameter can be shown as
where the parameter c plays a main role in the HDE model. The minimal values of the derived χ 2 and the best-fit values of the parameters for these five cosmological models are listed in Table. II. We also exhibit the 1σ and 2σ contour plots in Fig. 1 . One can easily find that, by using the latest HII galaxy data, the H 0 values for these five cosmological models are all consistent with the R16's local measurement at 1σ confidence level. In addition, we also conclude that these five models prefer a higher best-fit H 0 value than R16's result. Furthermore, we find that these five models fit the current data well and can not be distinguished from each other in the HII galaxies Hubble diagram (see Fig. 2 ). This means that there exists a very high degeneracy among these five models using only the latest HII galaxy data.
IV. THE GP RECONSTRUCTIONS
We have adopted a model-dependent method to determine the H 0 values for 5 different cosmological models by utilizing the latest HII galaxy data. In this section, we would like to use the model-independent GP method to check the correctness of the H 0 values from the model-dependent method.
We use the publicly available package GaPP (Gaussian processes in python) to implement our reconstruction [41] . The GP is a generalization of a Gaussian distribution, which is a distribution of a random variable, and exhibits a distribution over functions. The GP can reconstruct directly a function from the observed data without assuming a specific parameterization for the underlying function. At each reconstruction point z, the reconstructed function f (z) is a Gaussian distribution with a mean value and Gaussian error. The key of the GP is a covariance function k(z,z) depending on two hyper-parameters l and σ f , which characterize the coherent scale of the correlation in x-direction and typical change in y-direction, respectively. In [42] , the authors has verified the Matérn (ν = 9/2) covariance function is a better choice to carry out the reconstruction than the usual squared exponential covariance function. Therefore, we adopt the Matérn (ν = 9/2) covariance function to exhibit the first GP reconstruction using the HII galaxy data in the literature:
As the previous works [41, 43, 44] , using Eq. (3) and the expression of the normalized comoving distance
, we transform the theoretical distance modulus µ th to D(z) in the following manner
and the dark energy EoS can be expressed as
where the prime represents the derivative with respect to the redshift z. As noted in [41] , we set the initial conditions D(z = 0) = 0 and D (z = 0) = 1 throughout the reconstruction processes. Note that the H 0 value affects obviously the reconstruction results by affecting the transformed D(z). Additionally, we have assumed Ω k0 = 0 and Ω k0 = 0.308 ± 0.012 [45] in our GP reconstructions. In Fig. 3 , this occurs in the low-redshift range at 1σ confidence level. Hence, we conclude that the GP reconstructions prefer a higher H 0 value than the measurements in previous works (e.g., R16 and P16), and that the model-independent method have verified the correctness of H 0 values obtained by model-dependent method. It is worth noting that, because the current HII galaxy data points are mainly located at low redshifts (low-z and GEHR samples) and there is a lack of medium and high redshifts data, we can not provide a accurate constraint on D(z), D (z), D (z) and the dark energy EoS.
V. DISCUSSIONS AND CONCLUSIONS
Precise measurements of H 0 is one of the most important and intriguing tasks. The recent local measurement implemented by Riess et al. exhibits a high tension with the Planck's result from CMB anisotropy data at 3.4σ confidence level. Our motivation is to use the latest HII galaxy measurements to determine the value of H 0 . We explore the value of H 0 by using a combination of model-dependent and model-independent method. First of all, we constrain five cosmological models by using the newest compilation of HII galaxy measurements and obtain the corresponding values of H 0 . We find that the H 0 values for these five cosmological models are all consistent with the R16's local measurement at 1σ confidence level, and that these five models prefer a higher best-fit H 0 value than R16's result (see Table II and Fig. 1 ). In light of this, to check the correctness of H 0 values obtained by modeldependent method, we firstly implement the GP reconstructions using the HII galaxy data in the literature. We find that, when H 0 = 76.12 +3.47 −3.44 km s −1 Mpc −1 , the reconstructions of D(z), D (z) and D (z) are better than the other two cases (e.g. R16 and P16), and the reconstructed dark energy EoS is more consistent with the ΛCDM model in the low-redshift range at 1σ confidence level than the other two cases (see Fig. 3 ). Hence, one can conclude that the GP reconstructions prefer a higher H 0 value than R16's and P16's results, and that the model-independent method have verified the correctness of H 0 values obtained by model-dependent method.
In [34] , using 69 nearby HII galaxies and 23 GEHR in 9 galaxies, the authors have obtained a value H 0 = 74.3 ± 3.1(statistical) ± 2.9(systematic), which is also consistent with our results at 1σ confidence level. However, unlike their results, we have obtained higher best-fit H 0 values by utilizing a combination of model-dependent and modelindependent method.
The tendency of high H 0 values may be attributed to different data systematics, a lack of medium and high redshift data or underlying new physics. In addition, from the point of view of the HII galaxies Hubble diagram, we find that there exists a very high degeneracy among these five models using only the latest HII galaxy measurements (see Fig.  2 ). In the future, we expect more and more high-precision data can provide more useful information for us and help us distinguish different cosmological models better.
